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Introduction
As a result of screening programs and greater public
awareness, Autistic Spectrum Disorders (ASDs) are
being diagnosed earlier in recent years [8]. Many
children are now diagnosed in the preschool period,
although diagnosis tends to be later if there is no
intellectual disability [10]. While the early clinical
diagnosis of autism appears to be stable [4, 12, 14],
this is less clear for the stability of IQ and for the
prognostic value of early cognitive testing.
Evaluation of cognitive strengths and weaknesses
forms an essential part of clinical examination.
Knowledge of a child’s cognitive status can facilitate
the planning of education and / or interventions and
provide information about the child’s prognosis. The
prognostic value of cognitive tests in children with
ASD has been demonstrated in several studies. For
example, Nordin and Gillberg [24] found an IQ below
50 of about school age to predict severe restrictions in
social and adaptive functioning in adult life. The ab-
sence of communicative speech at age 5–6 was found
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j Abstract Aim To investigate
cognitive development in pre-
school-age children diagnosed
with Autistic Spectrum Disorder
(ASD; N = 39) compared with that
of children diagnosed with mental
retardation (MR; N = 14) and
normally developing children (NC;
N = 36). Method In a prospective
longitudinal study, cognitive
development was tested at age
24 months (T1; SD = 6 months)
and 43 months (T2; SD = 5). Re-
sults Group IQ scores were stable
between T1 and T2 as evidenced
by high correlations (r = .81,
P < .01) and consistency of aver-
age group scores. At the same time
however, about a third of children
with ASD showed an increase of
cognitive scores of 15 points or
more. This increase of IQ was
correlated with lower scores at the
early screening of autistic traits
(ESAT) at T1, higher IQ level at T2
and higher expressive language
skills at T2. Intensity of treatment
was not related to IQ increase.
Conclusions High correlations
between cognitive scores in pre-
school children with ASD suggest
that measurements of cognitive
function are valid at this age. We
found indications of both stability
and change of IQ scores. Findings
suggest that some children with
ASD show catch-up intellectual
development. To the best of our
knowledge, this increase in IQ
scores cannot be attributed to
treatment effects.
j Key words IQ – intellectual
development – preschool peri-
od – autism
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ern and Sigman [20] found IQ to be stable between
school age and adulthood in most children, but found
IQ to increase especially in children who were high
functioning at the initial measurement.
However, the value of cognitive testing at an early
age in children diagnosed with autism may be com-
promised by at least two factors. First, the abilities
tested at very early age are different from those
measured at school age or adulthood [25]. Develop-
mental tests for preschoolers tap sensory and motor
capacities that cannot easily be compared with those
of measures of later intelligence (e.g. conceptual
thinking). Second, these tests have usually not been
developed for and validated with children with
developmental disabilities [23]. The more irregular
pattern of cognitive abilities that typically character-
izes clinical groups such as children with ASD, makes
it important to choose an instrument that taps similar
abilities at all measurement times (f.e. more verbal /
non-verbal tests). Moreover, it may be difficult to test
autistic children because of their limited attention
skills or limited communicative and social abilities.
Despite these problems in the early testing of autistic
children, strong correlations have been demonstrated
between IQ measured at age 2 and 4 years [32], al-
though unstable cognitive scores have also been re-
ported in children diagnosed with ASD. For example,
IQ has been reported to decrease between the ages of
2 and 18 years [9] whereas others have shown cog-
nitive scores to increase between 3 and 15 years in a
cross-sectional study [19] and between 2 and 13 years
in a longitudinal study [28]. Eaves and Ho [7] found
IQ to increase and decrease between age 2½ and 4½,
in their sample of 49 children diagnosed with ASD.
They found that higher functioning children were
most likely to show an increase in IQ score.
As part of a population screening study for ASD
[5], we measured the cognitive abilities of a large
group of very young children with ASD twice. The
first assessment (T1) was carried out when the chil-
dren were on average 24 months (SD = 6) and the
second (T2) when the children were on average
43 months (SD = 6). We included a comparison
group of children diagnosed with mental retardation
(MR) without ASD and normal controls (NC).
The objectives of this study were the following: (1)
To determine the stability of cognitive scores of
children diagnosed with ASD between T1 and T2.
Stability was measured in terms of correlations of
cognitive scores and consistency of average group
scores, and was compared to stability of cognitive
scores in children diagnosed with MR and NC. (2) To
explore individual changes of cognitive scores, and




Children were recruited by means of either a popu-
lation screen or case finding (surveillance). The first
group consisted of 31.724 children aged 14 to
15 months that were screened at well-baby clinics
within a geographically defined area (Utrecht, The
Netherlands). Screen-positive children were investi-
gated during a home visit with screen II. This group
of children is described in our earlier report [5]. The
second group consisted of children up to age
36 months that were identified by surveillance by
physicians of well-baby clinics because of concerns
about their social development. These children were
immediately investigated with screen II. Screen-posi-
tive children at screen II were evaluated at the
Department of Child and Adolescent Psychiatry,
University Medical Center Utrecht (Netherlands).
Children were re-evaluated when they were about
42 months (M = 45.1, SD = 6.2) and clinical diagno-
ses were established.
Recruitment and testing of the children began in
January 1999 and ended in April 2004. The Medical
Ethics Review Board of the University Medical Center
Utrecht approved the study design and screening
procedure.
j Participants
Thirty-nine children diagnosed with ASD were se-
lected. Of these children, 19 (49%) were low func-
tioning at follow up measurement (IQ < 70). As
comparison groups, 14 children diagnosed with
mental retardation without ASD were selected (MR)
and a control group of 36 children (NC). The control
group consisted of 12 typically developing children
who were recruited at random from well-baby clinics,
and 24 children who scored negative at screen II and
who had scores below the clinical range at the Child
Behavior Check List (CBCL) [1] and the Social
Communication Questionnaire (SCQ) [3]. Children
were on average 24 months (SD = 6) at T1 and
43 months (SD = 5) at T2. There were more boys
than girls (66 versus 34%). Descriptive information
can be found in Table 1.
j Clinical measurements
Screening was done with the Early Screening of
Autistic Traits (ESAT) [30], the items of which refer
to social development and play behavior. At screen I,
the 4-item ESAT was used and completed by parents.
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Children were considered screen-positive if at least
1of 4 items was scored positively. At screen II, the 14-
item ESAT was completed by both parents and ex-
perts. Children were considered screen-positive if 3 of
14 items were scored positively.
Children that scored positive at screen II were as-
sessed at T1 and T2 at the Department of Child and
Adolescent Psychiatry of the UMC Utrecht. Assess-
ments included developmental history, a standardized
parental interview with the Autism Diagnostic Inter-
view Revised (ADI-R) [13], the Vineland Social-
Emotional Early Childhood Scales [29]; standardized
behavior observation using the Autism Diagnostic
Observation Schedule Generic or ADOS-G [6], and
pediatric examination and medical work-up. The
Child Behavior Checklist (CBCL 1½-5) [1] was com-
pleted at T2 as well as the Social Communication
Questionnaire (SCQ) [3].
Using this information, an experienced child psy-
chiatrist (EvD, HvE, JB) formed a clinical diagnosis;
the final diagnosis was established according to DSM-
IV criteria [2] at T2. The inter-rater reliability of the
clinical diagnosis was calculated for two diagnostic
categories namely ASD or other than ASD, for a
subgroup of 38 children. Agreement was reached in
92% of 38 cases. Agreement corrected for chance was
.74 (Cohen’s Kappa). Diagnostic discrepancies were
resolved at a consensus meeting.
Many children were treated between T1 and T2.
We distinguished three categories: no treatment,
low-intensity outpatient treatment (approximately
2 h a week at most), or high-intensity treatment (day
care at least 2 days a week at a specialized psychi-
atric and/or educational center). Seventy-four per-
cent of the children with ASD received high-intensity
treatment, as opposed to 57% of the children with
MR.
j Cognitive measures
Most children were evaluated with the Mullen Scales
of Early Learning (MSEL) [22]. The MSEL is an
individually administered comprehensive measure of
cognitive functioning of infants or preschool children
aged up to 68 months. The MSEL consists of five
scales, one measuring gross motor development and
four cognitive scales (Visual Reception, Fine Motor
functioning, Receptive Language, and Expressive
Language). A composite score can be derived from
the standardized T scores for the four cognitive scales.
We used the four cognitive scales only. As Dutch
normative data were not available, we used American
normative data. The MSEL has excellent reliability
and validity, as demonstrated in groups of children at
risk of developmental delay [31]. Test-retest reliability
measured within 2 weeks is high, particularly for
children younger than 24 months [22].
Children that were low functioning or who were
difficult to examine with the MSEL, were tested with
the Psycho-educational Profile Revised (PEP-R) [26],
as this instrument requires fewer task taking skills; 8
children at T1 (6 with ASD and 2 with MR) and 16
children at T2 (ASD, N = 11; MR, N = 5). More
children were tested with this instrument at T2 than at
T1 because disruptive behavior was now either more
common or interfered more with the tasks.
Results
j IQ stability measured by correlations between
cognitive scores at T1 and T2
In the total group of children, the correlation between
IQ scores measured at T1 and T2 was high (r = .81,
Table 1 Descriptive information and cognitive scores for the clinical groups ASD (Autistic Spectrum Disorder), MR (Mental Retardation) and NC (Normal Controls at
T1 and T2
ASD (N = 14) MR (N = 39) NC (N = 36)
Sex (% boys) 82 79 44
Mean age T1 (SD) 25.15 (8.04) 25 (4.64) 22.81 (4.76)
Mean age T2 (SD) 43.26 (5.94) 42.36 (6.13) 42.94 (4.08)
IQ T1 65 (18.33) 56.65 (7.83) 104.61 (12.68)
IQ T2 71.78 (28.40) 54.08 (11.55) 104.81 (11.96)
Total IQ change 6.78 (21.55) ns )2.57 (11.39) ns )0.19 (10.63) ns
T-score verbal tests T1a 33.13 (9.82) 24.72 (6.41) 51.61 (8.70)
T-score verbal tests T2a 42.33 (11.49) 26.72 (6.31) 51.79 (7.58)
Change T-score verbal testsa 9.20 (10.60) ** )2 (7.09) ns )0.18 (7.28) ns
T-score non-verbal tests T1a 35.98 (12.02) 25.33 (7.13) 52.74 (6.37)
T-score non-verbal tests T2a 41.93 (11.35) 26.72 (6.31) 51.79 (7.58)
Change T-score non-verbal testsa 8.45 (11.98) ** )1.39 (8.07) ns 0.94 (7.71) ns
ASD (autistic spectrum disorder); MR (mental retardation); NC (normal controls)
a Scores were calculated for a subgroup of children that were measured with the MSEL: ASD, N = 21; MR, N = 9; NC, N = 36
** P-value £ .001, ns P-value is not significant.
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P £ .01; N = 89). Correlations between IQ scores at
T1 and T2 were high in the group of children diag-
nosed with ASD (r = .65, P £ .01; N = 39) and similar
to those of the NC group (r = .63, P £ .01; N = 36).
Correlations were low in the MR group (r = .36,
P = .21; N = 14) (see Fig. 1).
j IQ stability measured by average IQ change
between T1 and T2
IQ change was measured at a group level between
T1 and T2. The average change in IQ scores was
greatest in the ASD group (M = 6.78, SD = 21.55),
in between in the MR group (M = )2.57, SD =
11.39), and lowest in the NC group (M = )0.19,
SD = 10.63). The scores of the ASD group were
variable, and there was evidence of heterogeneity of
variance tested with Levene’s statistic (P = .002).
The variance in IQ scores for the three subgroups is
shown in Fig. 2.
j Individual IQ change between T1 and T2
IQ change was also measured at individual level. As
IQ is usually defined with confidence intervals, and
gaining or losing some IQ points is clinically not
significant, we considered a difference of at least 15
IQ points to be clinically relevant, because this
difference equals one standard deviation from the
mean of 100, which is used in conventional cogni-
tive tests. In the ASD group, the IQ score increased
significantly in 12 children and decreased in 3
children. This increase was seen not only in chil-
dren functioning within the (below) average range
(5 of 12 children; 42%), but also in children func-
tioning within the MR range at T1 (7 of 27 chil-
dren; 26%). In the MR group, IQ scores increased
in two children and decreased in one child; in the
NC group the IQ scores increased in two children
and decreased in two children (Fig. 3).
j Factors related to IQ increase
The children with ASD with a clinically relevant in-
crease in IQ score were compared with the children
without such an increase. The ESAT score was lower
in the children with a clinically relevant increase in IQ
score, and these children had a significantly higher IQ
score at T2 and better language skills, measured with
the MSEL subscale Expressive Language’. The use of a
particular cognitive test was not associated with the
increase in IQ score. In 2 of 16 children with an in-
crease in IQ score different cognitive tests were used
at T1 and T2.














Fig. 1 Correlations between IQ score at T1 (X-axis) and IQ score at T2 (Y-axis),
for the different diagnostic groups; ASD (autistic spectrum disorder); MR















Fig. 2 Absolute IQ change between T1 and T2 at a group level. Two outliers
can be identified: The child within the ASD group had average scores at first
measurement however development came to a standstill at about this age
resulting in a considerable IQ decrease. The child within the MR group was
already low functioning at T1 but developed very slow between the
measurements resulting in even lower IQ at T2
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Discussion
In this study, we report follow-up data on the cog-
nitive functioning of 89 preschool children diagnosed
with ASD (N = 39), or MR (N = 14) and NC (N = 36).
Cognitive scores measured when the children were
2 years and 4 years were strongly correlated. This
suggests that early cognitive testing of children with
ASD is meaningful and that measuring cognitive
functioning as part of the diagnostic process at early
age is justified.
However, the IQ scores of about a third of the chil-
dren diagnosed with ASD increased significantly be-
tween the two measurement times, whereas such an
increase was detected in only a few children in the MR
and NC groups. Few children showed a deterioration of
intellectual functioning, and deterioration was not
associated with any group in particular. Increase in IQ
scores in children with ASD has been reported in other
studies of preschool children [7, 32], and children be-
tween preschool years and early adolescence [19, 28].
We did not find higher functioning children in
particular to show intellectual improvement [7, 19].
Instead, IQ improved across the whole range of intel-
lectual functioning (as measured at T1). Our data
suggest that cognitive outcome of children with an IQ
score in the MR range is dependent on the presence of
ASD and is more favorable in children with MR and
ASD. The uneven pattern of cognitive functioning
found in most autistic individuals, some of whom show
outstanding non-verbal skills, compared with the rel-
atively evenly distribution of deficits found in most
individuals diagnosed with MR without ASD may play a
role. We did not find clear evidence, that the IQ
improvement was associated with symptom severity, as
was found by McGovern and Sigman [20], although we
did find that the children who showed an IQ improve-
ment had lower scores at the 14-item ESAT at T1.
The improvement in cognitive scores between 2
and 4 years of age may reflect the plasticity of the
‘‘young’’ brain and thus the potential for early
learning and catch-up of intellectual functioning.
However, these children need to be followed up for
longer to determine whether the changes in IQ scores
are meaningful and lasting. Moffit et al. [21] found IQ
change to disappear after a third measurement in
their sample of typically developing children of pri-
mary school age, and therefore considered the change
negligible in amount, unreliably measured or both. A
longer follow up would enable us to determine the
effect of an increase in IQ score on outcome in ado-
lescence or adulthood.
An increase in IQ score has been reported in sev-
eral intervention studies [15, 16, 27] and is sometimes
claimed to be a result of intervention. Due to meth-
odological problems, the actual impact of interven-
tions has not been proven [17, 18]. We found no
association between the increase in IQ score and the
intensity of the intervention; however our classifica-
tion of intervention was rather rough and the type of
treatment was not recorded.
Conclusions
The high correlation between cognitive scores mea-
sured 2 years apart in preschool children diagnosed
with ASD suggests that measurements of cognitive
function at this young age are valid. We found indi-
cations of both stability and change of IQ scores in
preschoolers diagnosed with ASD. Therefore, caution
is warranted when predicting future intellectual
development on the basis of earlier measurements in
very young children with developmental disorders.
Our findings suggest that catch-up intellectual devel-
opment occurs in some children diagnosed with ASD.
To the best of our knowledge, this increase in IQ
scores cannot be attributed to treatment effects.
j Limitations
We used American normative data because normative
Dutch data were not available when the study was
performed. As the scores of the control group re-
mained stable over the study period, we can cau-
tiously assume that Dutch and American normative
data are similar. Even if the normative data are dif-
ferent, the overall trend in cognitive scores we found
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Fig. 3 Percentage of children diagnosed with ASD (autistic spectrum disorder),
MR (mental retardation and NC (normal controls), in whom IQ increased (› at
least 15 IQ points), decreased (ﬂ at least 15 points), or remained stable (M
change less than 15 IQ points)
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A potential weakness of our study is the relatively
short follow-up period of 2 years. Other studies
investigated developmental trajectories over a much
longer period, e.g. into adolescence [20] or adulthood
[11]. More controlled and longer follow-up data for
preschool children with ASD and other developmental
disorders are needed to learn more about cognitive
trajectories as well as factors influencing cognitive
development.
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